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COMPLETE SPECIFICATION 
Piperazino Compounds 
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We, Lakeside Laboratories Inc., a cor- 
poration organized under the laws of the State 
of Wisconsin, United States of America, of 
1707 East North Avenue, Milwaukee 1, Wis- 
consin, United States of America, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment : — 

This invention relates to piperazine deriva- 
tives. More particularly it is concerned with 
disubstituted glycolates of 4-substituted piper- 
azine alkanols, and methods of preparation 
Thereof. 

In this specification " lower 55 is equivalent 
to " containing up to eight carbon atoms 

The present invention provides a compound 
of the formula 



The invention further provides a member of 
compounds of the formula 



r 7 o-y«-n 



/ 



R 3 « 



*3 



R 3 m- 

Re- 



20 




and acid addition salts thereof, wherein R, is 
a phenyl, thienyl, pyridyl or cyclohexyl groups 
R c is a phenyl, thienyl, furyl, cyclohexyl, cyclo- 
pentyl or lower alkyl group, R 3 , R/, R 3 " and 
R/" are each hydrogen or lower alkyl, R r is 
hydrogen, an acyl or benzyl group, A is 
hydroxy or halogen, and Y 1 and Y 11 are lower 
alkylene groups of at least two carbons each. 

The invention still further provides the pro- 
cess of preparing a compound of the formula 



25 



30 



35 



and non- toxic acid addition and quaternary 
ammonium salts thereof wherein in each 
occurrence R t and R 2 are phenyl, lower alkyl 
phenyl, halophenyl, lower alkoxy - phenyl and 
alkylene - dioxyphenyi, thienyl, furyl, pyridyl 
or cycloalkyl, and when R x and R 2 are phenyl 
they may be joined by a carbon to carbon 
bond in the 2-position, and wherein R- is furyl, 
R, can be propyl, R„ R/, R/' and~R 5 "' are 
each hydrogen or a lower alkyl group, R 4 is a 
lower alkyl, aralakyl, aryi, aralkenyl or alkenyl 
group or an alkoxy- or halo-substituted aralkyl 
group, A is hydroxy or halogen, Y is a lower 
alkylene group, and whcu both R 2 and Ro are 
phenyl, R, and Y are net methyl and ethylene 
respectively. 
(Price 4s. 6d.\ 
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R 3 ' 



which comprises reacting a compound of the 
formula 

OH O 



R x -1 




X O 
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R, 
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with a compound of the formula 



ho— y— N 



N 

V 




wherein R 3 is lower alkyl, X is halo and Z is a 
reactive halogen and if required* including' the 
5 step of hydrolyzing the reaction product to 
form the hydroxy derivative when A is a 
halogen. 

The present invention further provides the 
process of preparing a compound of the for- 
10 mula 



4 



which comprises reacting a compound of the 
formula 

OH O 

I II 
Rx—C C— OH 

I 

R 2 

15 with a compound of the formula 

*3 R3» 



wherein Z is a reactive halogen. 

The invention further provides the process 
which comprises reacting a compound -of the 
formula 



r 3 ii 



with 9 - hydroxyfluorene - 9 - carboxylic acid 
or a lower alkyl ester thereof wherein Z is a 
reactive halogen, and R/ is a lower alkyl, 

25 aralkyl, hydroxyalkyl, acyloxyalkyt, acyloxy - 
alkoxyalkyl, hydroxyalkoxyalkyl, alkoxyalkyl, 
benzyloxy - alkoxyalkyl or benzyl'oxyalkyl 
group and when the lower alkylester thereof is 
used R/ may be acyloxyalkyl and may not be 

-30 hydroxyalkyl except that the hydroxy groups 
on the hydroxyalkyl group are" esterified or 
etherified to block it during the reaction and 
subsequently regenerated. 



The invention further provides the process 
which comprises reacting a compound of the 35 
formula 



fe w 



W 

R 3 R 3 < 



with a compound of the formula 
O OH 



R,-oJL 1 



-G— R 3 
I 

Rio 



and catalytically hydrogenation the compound 40 
produced to produce a compound of the for- 
mula 



few 

/ \ J? P« 



wherein in each occurrence R a is a phenyl, 
thienyl, pyridyl or cyclohexyl group, R 10 is a 45 
phenyl, thienyl, furyl, cyclohexyl, cyclopentyl 
or lower alkyl group, R 8 is a lower alky! group, 
and Y 1 and Y 11 are lower alkylene groups of at 
least two carbons each. 

The invention further provides the process 50 
which comprises reacting a compound of the 
formula 



R 3 fl R301 



Ra R 3' 

with a compound of the formula 
O Z 



Z L — C — G — R 5 



55 



I 

Rc 

and hydrolyzing the compound formed thereby 
to produce a compound of the formula 



R3"R 3 w 



ft ? H 

N— y'-o-C-C-Rs 



wherein, in each occurrence, R 3) R 3 '> Rj", R 3 '" 
are hydrogen or a lower alkyl group, R 0 is a 60 
phenyl, tMenyl, pyridyl or cyclohexyl group, 
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R 0 is a phenyl, thienyl, furyl, cyclohexyl, cyclo- 
pentyl or lower alky! group, R 8 is a lower alkyl 
group, Z and Z 1 are reactive halogens and Y 1 
and Y iX are lower alkylene groups of at least 

5 two carbons each. 

One of the classes of compounds included 
in the foregoing wherein R x and R 2 are phenyl 
and are joined by a bond connecting the ortho 
carbon of each phenyl ring are the novel piper- 

10 azinoalkyl esters of 9 - hydroxyflucrene- 9 - 
carboxylic acid of the formula 

C3 oh )* y 

wherein Y is a lower straight or branced alkyl- 
ene chain of at least 2 carbons and advisably 

I 5 of not more than 5 carbon atoms, R 3 , R,', R 3 " 
and R/" are each hydrogen or lower alkyl, 
and particularly methyl, and R t has die signi- 
ficance previously assigned and is preferably 
an alkyl group such as methyl, ethyl, propyl, 

20 isopropyl and butyl, an aralkyl group and par- 
ticularly a phenyl - lower alkyl group or 
nuclear-substituted phenyl-lower alkyl group 
such as benzyl, phenylethyl, p - chlorophenyl- 
propyl and p - methoxyphenylibutyl, a hydroxy- 

25 alkyl group in which the alkyl group has at 
least 2 carbons such as hydroxycthyl, gamma- 
hydroxypropyl, 4 - hydroxybutyl and beta - 
hydroxypropyl, or a hydroxyalkoxy alkyl 
group in which the alkyl group contains 2 car- 

30 bons between the piperazine ring and the ether 
oxygen such as hydroxyethoxyethyl 

(— CH,OT 2 OCH^CH 2 OH) 

and hydroxyethoxypropyl, an acyloxyalkyl 
group such as the acetoxyethyl and acetoxy- 

35 propyl groups, an acyloxyalkoxyalkyl group 
such as the acetoxyethoxyethyl group, or a 
benzyloxyalkyl group such as the benzyloxy- 
ethyl group or a benzyloxyalkoxyaikyl group 
such as the benzyloxyethoxyethyl group, and 

40 nontoxic acid addition salts thereof. 

The new compounds, advisably in the form 
of nontoxic acid addition salts, exert a. pro- 
nounced psychotherapeutic effect when admin- 
istered to animals, and particularly humans. 

45 The compounds induce a feeling of relaxation 
and a relief from anxiety or restlessness. In 
particular 4 - methylpiperazino - 2 - propyl 
benzilate dihydrochloride is an antihallucina- 
tory, and an antipsychotic and calming agent. 

50 The quaternary ammonium salts of the com- 
pounds also have antispasmodic activity. 
Those compounds in which R., is methyl are 
of much greater activity as psychotherapeutics 
than the ethyl and higher alkyl derivatives. 

55 The compounds of this invention in which Y 
is a branched alkylene are more potent as 
psychotherapeutics and have lower anticholin- 
ergic side effects than compounds in which Y 
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is a straight chain alkylene group between the 
piperazino portion and the glycolate portion. 60 

The new compounds also form salts with 
penicillin and thus may bs used to isolate 
penicillin from fermentation broths and other 
solutions of this antibiotic. 

While the main activity of the compounds 65 
of this invention is psychotherapeutic, these 
compounds also exert secondary activities. For 
example, 1 - methyl - 4 - piperazinopropyl 
benzilate is a mild stimulant. Alethoxylation 
or methyiation of one of the phenyl rings of 70 
either of these compounds gives compounds 
that have pronounced central stimulant pro>- 
perries. Thus, 1 - methyl - 4 - piperazino - 
propyl 2 1 - methylbenzilate and 1 - methyl - 4- 
piperazinoethyl 4 1 - methoxybenzilate are pro- 7 ^ 
nounced central stimulants. As compared to 
this, however, 1 - methyl - 4 - piperazino - 
propyl 4 1 - chlorobenzilate and 1 - methyl - 
4 - piperazinoethyl 3 1 - chlorobenzilate have 
sedative effects. Thus, the introduction of a 80 
chloro substituent into one of the phenyl rings 
produces a sedative effect. 

Some of the disubstituted glycolic acids 
which may be used in the foregoing processes 
in the form of lower alkyl esters are methyl 85 
benzilate, methyl phenylcyclohexyl glycolate, 
ethylphenylcyclopentyl glycolate, methyl 2 - 
thienyl phenyl glycolate, ethyl phenyl propyl 
glycolate, methyl dicyclohexyl glycolate, ethyl 
p - chiorophenyl furyl glycolate, methyl p - 90 
methoxyphenyl - 3 - pjTidyl glycolate, methyl 
4 _ chlorobenzilate, methyl 2 - methylbenzil- 
ate, methyl 4 - methoxybenzilate, methyl 3 - 
chlorobenzilate, methyl 3,4 - dimethoxybenz- 
ilate, methyl 3,4,5 - trimethoxybenzilate and 95 
methyl 3,4 - methylenedioxybenzilate. 

Some of the 4 - substituted piperazino alk- 
anols which may be used in the foregoing pro- 
cesses are 4 - methylpiperazino propanol, 4- 
ethylpiperazinopropanol, 4 - ethylpiperazino- 100 
ethancl, 4 - methyfpiperazinoethanol, 4-propyl- 
piperazinobutanol, 4 - isopropylpiperazino - 
butanol, 2 - methyl - 4 - metbylpiperazino- 
propanol, 2 - propyl - 4 - propylpiperazino- 
butanol, 4 - allylpiperazino - 2 1 - proipanol', 4- 105 
cinnamylpiperazinoethanol, 4 - phenylpiper- 
azino - 3 1 - butanol, 4 - benzylpiperazino - 2 1 - 
butanol, 4 - p - methoxyphenylethylpiper - 
azino - 4 1 - pentanol, 4 - phenylpropylpiper- 
azino - 2 1 - propanol, 2 - methyl - 4 - cinn- 110 
amylpiperazino - 3 1 - butanol, 4 - methyl - 
piperazino - 2 l - propanol, 4 - ethylpiper - 
azino - l 1 - ethanol, 4 - propylpiperazmo - 
3 1 - butanol, 4 _ isopropylpiperazino - 2 l - 
butanol, 2 - methyl - 4 - methylpiperazino - 115 
2 1 - propanol, and 2 - propyl - 4 - propyl - 
piperazino - 3 1 - butanol. 

Reaction between the lower alkyl disubsti- 
tuted glycolate and the 4 - substituted piper- 
azino alkanol is conveniently effected by bring- 120 
ing the reactants together in a suitable inert 
solvent in the presence of sodium or a sodium 
alkoxide. Solvents such as w-heptane, toluene, 
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xylene or an excess of the piperazino allcanol 
may be used for the reaction medium. The 
mixture is generally heated to promote the 
reaction with the reflux temperature being pre- 
5 ferred. As the reaction proceeds, the lower 
alcohol which is formed in the reaction is dis- 
tilled off. The reaction is considered completed 
when low boiling alcohol ceases to distil off. 
The product is recovered by addifying the 

10 reaction mixture, evaporating to dryness, tak- 
ing the residue up in water, adding a base 
such as caustic soda to the aqueous solution 
and extracting with an immiscible solvent. 
The extract may then be dried and the pro- 

15 duct recovered by distillation. 

Representative of the products which are 
produced in this way are 4 - methylpiper- 
azinopropyl benzilate, 4 - ethyl - piperazino- 
ethyl benzilate, 4 - propylpiperazinobutyl 

20 benzilate, 4 - methylpiperazinopropyl phenvl- 
cyclohexyl glycolate, 4 - methylpiperazino- 
propyl phenylcyclopentyl glycolate, 4 - methyl- 
piperazinopropyl phenyl 2 1 - thienyl glycolate, 
4 - methyipiperazinOipropyl phenyl 3 1 - chloro- 

25 phenyl glycolate, 4 - methyipiperazinopropvl 
furyl propyl glycolate, 4 - methylpiperazino- 
propyl furyl 2 1 - thienyl glycolate, and 2- 
methyl - 4 - inethylpipsrazinopropyl benzilate, 
4 - isopropylpiperazinoethyl benzilate, 4- 

30 phenylpiperazino - 2 1 - propyl benzilate, 4- 



benzyl - piperazinoethyl benzilate, 4 - allyl- 
piperazino - 3 - butyl benzilate, 4 - cinnamyl- 
piperazino - 2 1 - propyl phenylcyciohexyl gly- 
colate, 4 - phenylethylpiperazino - 2 1 - propyl 
phenylcyclopentyl glycolate, 4 - phenylpropyl- 35 
piperazinoethyl phenyl 2 1 - thienyl glycolate, 
4 - allylpiperazinopropyl phenyl 3 1 - cHoro^ 
phenyl glycolate, 4 - benzylpiperazino - 2 1 - 
propyl furyl propyl glycolate, 4 - phenyl- 
propyl - piperazino - 2 1 - propyl furyl 2 11 - 40 
thienyl glycolate, 2 - methyl - 4 - allylpiper- 
azino - 2 1 - propyl benzilate, 4 - methylpiper- 
azino - 2 1 - propyl benzilate, 4 - ethyl - piper- 
azino - l 1 - ethyl benzilate, 4 - propylpiper- 
azino 3 1 - butyl benzilate, 4 - methylpiper- 45 
azino - 2 1 - propyl phenylcyclohexyl glycolate, 
4 - methylpiperazino - 2 1 - propyl - phenyl- 
cyclopentyl glycolate, 4 - metnylpiperazino- 
2 1 - propyl phenyl 2 11 - thienyl glycolate, 4- 
methylpiperazino - 2 1 - propyl phenyl 3 11 - 50 
chlorophenyl glycolate, 4 - methylpiperazino- 
2 1 - propyl furyl propyl glycolate, 4 - methyl- 
piperazino - 2 1 - propyl furyl 2 11 - thienyl 
glycolate, and 2 - methyl - 4 - methylpiper- 
azino - 2 1 - propyl benzilate. 55 

When R.! and R 2 are phenyl and are joined 
by a carbon to carbon bond in the 2-posftion 
the following reaction produces piperazino- 
alkyl esters of 9 - hydroxyfluorene 9 - carb- 
oxylic acid. 60 




,JH / \ 

% R 3' 



? OH I^F' 



wherein R 3 , R 3 ', R s ", I^', R.„ R 8 and Y have 
the significance previously assigned except that 
the hydroxy groups on the hydroxyalkyl and 

65 hydroxyalkoxyalkyl groups are previously 
either esterified or etherified to block them 
during the reaction. 

Representative of the lower alkyl esters of 
9 - hydroxy - 9 - fluorenecarboxylic acid which 

70 may be so reacted are the methyl ethyl and 
propyl esters of 9 - hydroxy - 9 - fluorene- 
carboxylic acid. 

Some of the piperazinoaHcanols which may 
be employed in the process are 1 - methyl- 

75 4 - piperazinopropanol, 1 - methyl - 4 - piper- 
azinoisopropanol, 1,2 - dimethyl - 4 - piper- 
azinoethanol, 1,2,5 - trimethyl - 4 - piperazino- 
amyl alcohol, and 1 - phenyiisopropyt - 4- 
piperazinoethanoi. 

80 Some of the compounds prepared in accord- 
ance with this embodiment of the invention 
are I 1 - methyl - 4 1 - piperazinopropyl - 9- 
hydroxy - 9 - fluorene carboxylate, P-methyl- 



4 1 - piperazinoisopropyl - 9 - hydroxy - 9- 
fluorene carboxylate, l 1 ^ 1 _ dimethyl - 4 1 - 85 
piperazinoethyl - 9 - hydroxy - 9 - fluorene 
carboxylate, P^S 1 - trimethyl - 4 l - piper- 
azinoethyl - 9 - hydroxy - 9 - fluorene carb- 
oxylate, and l 1 - phenylisopropyl - 4 1 - piper- 
azinoethyl - 9 - hydroxy - 9 - fluorene carb- 90 
oxylate. 

Those compounds in which R/ is a prc- 
tected hydroxyalkyl or hydroxyalkoxyalkyl 
may be converted to the free alcohols by 
hydrolysis e.g. of a protecting ester group such 95 
as the acetoxy group, or by catalytic reductive 
cleavage e.g. of a protecting benzyloxy group 
using for example palladium on charcoal as 
the catalyst and hydrogen at 2 to 5 atmospheres 
of pressure and at about 20 to 80° C. in a 100 
lower alcohol. 

An alternative method of producing any of 
the above compounds wherein the glycolate 
substituents are both aryl, comprises reacting 
a di-aryl substituted halo or acyloxy acetyl 105 
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halide with a 4-substituted piperazino alkanol 
to produce an intermediate 4 - substituted 
piperazinoalkyl di-aryl substituted halo or 
acyloxy acetate which is subsequently hydro- 

5 lyzed to the corresponding 4-substituted piper- 
azinoalkyl di-aryl substituted glycolate. 

Representative di - aryl substituted halo or 
acyloxy acetyl halides which may be used 
are diphenylchloroacetyl chloride, phenyl 2- 

10 thienyl chloroacetyl chloride,, diphenyl acetoxy 
acetyl chloride and 3 - pyridyl p - chloro- 
phenyl chloroacetyl chloride. 

4-Substituted piperazino alkanols such as 
those previously named may also be used. 

15 In the first step of this process the reactants 
may be convenientiy brought together in an 
inert organic solvent such as benzene, toluene, 
isopropanol, or acetone. An acid acceptor such 
as triethylamine is generally included in die 

20 reaction mixture. Elevated temperatures up to 
the reflux temperature are generally employed 
to enhance the rate of reaction and maintain 
solubility of the reactants. The reaction pro- 
duct may be recovered from the mixture by 

25 conventional methods. 

Some of the compounds which are produced 
in this way are 4 - methylpiperazinopropyl 
diphenylchloroacetate, 4 - ethylpiperazino- 
butyl phenyl 2 1 - thienyl chloroacetate, 4-iso- 

30 propylpiperazinopropyl phenyl 3 1 - pyridyl 
chloroacetate, 2 - methyl - 4 - methylpiper- 
azinopropyl diphenylchloroacetate, 4 - benzyl- 
piperazino - 2 1 - propyl diphenylchloroacetate, 
4 - phenylpiperazino - 3 1 - butyl phenyl 2 1 - 

35 thienyl chloroacetate, 4 - phenylethylpiper- 
azino - 2 1 - propyl phenyl 3 11 - pyridyl chloro- 
acetate, 2 - methyl - 4 - phenylpropylpiper- 
azino - 2 1 - propyl diphenylehlorc acetate, 4- 
methylpiperazino - 2 1 - propyl diphenyl- 

40 chloroacetate. 4 - ethylpiperazino - 3 1 - butyl 
phenyl 2 11 - thienyl chloroacetate, 4 - iso- 
propylpiperazino - 2 1 - propyl phenyl 3 11 - 
pyridyl chloroacetate, and 2 - methyl - 4- 
methylpiperazino - 2 1 - propyl diphenyl- 

45 chloroacetate. 

These and other compounds are readily 
hydrolyzed to the corresponding 4-substitutcd 
piperazinoalkyl di - aryl substituted glycolate, 
advisably in the presence of a mineral acid and 

50 preferably hydrochloric acid. This hydrolysis 
may also be readily effected in The animal 
body. 

The compounds also may be conveniently 
produced by reacting a disubstituted glycolic 
55 acid with an appropriate 4 - alkyl piperazino 
alkyl halide. 

m The reactants used in this process are essen- 
tially the same as those named previously 
except that the free glycolic acid is used plus 

60 a 4 - substituted piperazinoalkyl halide instead 
of the corresponding alkanol. The reaction is 
readily effected by combining the reactants in 
an inert solvent such as isopropanol and heat- 
ing the mixture at an elevated temperature, 

65 such as the reflux temperature. 



Other compounds, for example 4 - [3 - (2- 
phenylpropyloxy) propyl] piperazino ethanoi, 
4 - \5 - [4 - (2 - thienyli butyloxy)]pentyl } 
piperazinopropanol and 4-(3-benzyloxypropyl) 
piperazinobutanol may be conveniently pro- 70 
duced by reacting a lower alkyl ester of a 
disubstituted glycolic acid with a 4 - aralkyl- 
oxyalkylpiperazinoalkanol in the presence of 
an alkaline condensation catalyst such as 
sodium or sodium methoxide to produce the 75 
corresponding 4 - aralkyloxya&ylpiperazino- 
alkyl glycolate which is then subjected to re- 
ductive cleavage to produce the hydroxyailkyl- 
piperazinoalkyl glycolate. 

Rrepresentative of the disubstituted glycolic 80 
acid esters which may be used are lower alco- 
hol esters of benzilic acid, phenylcyelohexyl 
glycolic acid, phenylcyclopentyl glycollic acid, 
2 - thienyl phenyl glycolic acid, dicyclohexyl 
glycolic acid, furyl phenyl glycolic acid, 3- 85 
pyridyl phenyl glycolic acid, and di - 2- 
thienyl glycolic acid. 

Some of the 4 - arallcyloxyalkylpiperazino- 
alkanols which may be used in the process are 
4 - (2 - benzyloxyethyl)piperazinoethanol :> 4- 90 
(4 - benzyloxybuty!)piperazinopropanol!, and 
4 - (3 - benzyloxypmpyl)piperazinoethanol. 

The first step of the reaction is conveniently 
effected by bringing the reactants together in 
a nonreactive solvent such as n - heptane, 95 
methylcyclohexane, benzene, toluene or xylene. 
An excess of the 4 - benzyloxyalkylpiperazino- 
alkanol may also be used as the reaction- media. 
Elevated temperatures such as the reflux tem- 
perature ^ are generally employed to increase 100 
the reaction rate. As the reaction proceeds, the 
low boiling alcohol formed in the ester inter- 
change reaction is removed by distillation. 
After the theoretical amount of alcohol is 
collected the reaction is considered completed. 105 
The desired product may be conveniently re- 
covered from- the mixture by conventional 
means such as by fractional distillation. 

Some of the products produced in this way 
are 4 » (2 - benzylox>'ethyl)piperazinoethyl 110 
benzilate, 4 - (3 - benzyloxypropyl)piper- 
azinopropyl 2 11 - thienyl 3 111 - pyridyl 
glycolate, 4 - (2 - benzyioxyethyl) piper - 
azinoethyl 2 1 - furyl phenyl glycolate, 4- 
(2-benzyloxyethyl)piperazinoisopropyl phenyl- 115 
cyclohexyl glycolate, 4 - (2 - benzyioxyethyl) 
piperazinoethyl phenyl 2 1 - thienyl glycolate, 
and 4 - (2 - benzyloxyethyl)piperazinoethyl 
ethyl phenyl glycolate. 

The benzyloxy group is cleaved from these 120 
and other compounds within the scope of this 
invention by the use of catalytic hydrogena- 
tion. Palladium - on - charcol is a particularly 
satisfactory catalyst. A lower alcohol such as 
ethanol may be used as the hydrogenation 125 
medium. Low hydrogen pressures of 2 to 5 
atmospheres and temperatures of 20 to 30° C. 
are suitable for effecting the cleavage. The 
hydrogenation may be considered completed 
when hydrogen uptake has ceased. Recovery 130 
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of the product may be readily achieved by 
filtering off the catalyst, distilling off the sol- 
vent and crystallizing the residue from a suit- 
able solvent such as ether. 

5 Representative of the compounds produced 
in this way are 4 - (2 - hydroxyethyl)piper- 
azinoethyl benzilate, 4 - hydroxyethyl piper- 
azinoethyl phenylcyclohexyl glycolate, 4 - (3- 
lrydroxypropyl)piperazinopropyl 2 1 - thienyl 

10 3 11 - pyridyl glycolate, 4 - (2 - hydroxyethyl) 
piperazinoethyl 2 l - furyl phenyl glycolate, 4- 
(2 - hydroxyethyl)piperazinoisoprcipyl phenyl- 
cyclohexyl giycolate, 4 - (2 - hydroxyethyl) 
piperazinoethyl phenyl 2 1 - thienyl giycolate, 

15 and 2 - methyl - 4 - (2 - hydroxyethyl)piper- 
azinoethyl benzilate. 

According to an additional process, some of 
the compounds may be conveniently prepared 
by reacting a 4 - acyloxyalkyl piperazinoaik- 

20 anol with an alpha - halo - disubstituted acetyl 
chloride to produce the corresponding 4-acvl- 
oxyalkyl piperazinoalfcyl - alpha - halo - (di- 
substituted)acetate ester which is then hydro- 
lyzed to the hydroxya'lkyl piperazinoalkyf gly- 

25 colate. 

A few of the 4 - acyloxyalkylpiperazino- 
alkanols which may be used in this process are 
4 - (2 - acetoxyethyOpiperazinoethanoil, 4- 
acetoxymet%lpiperazmomemanol, 4 - (4-acet- 

30 oxybutyl)piperazinopropanoi, 4 - (3 - acetoxy- 
propyl)piperazinoethanol and 2 - methyl - 4- 
(2 - acetoxyemyi)piperazino piperazinoethanoL 
Some of the alpha - halo - (disubstituted) 
acetyl halides which may be used in the process 

35 are diphenylchloroacetyl chloride, 2 - thienyl 
phenyl chUoroacetyl bromide, di - 3 - pyridyi- 
chloroacetyl chloride, di - 2 - thienylchloro- 
acetyl chloride, and phenyl - 3 - pyridyl- 
chloroacetyl chloride. 

40 In the first step of this alternative process 
the reactants are conveniently brought together 
in an inert organic solvent such as toluene, iso- 
propanol and acetone. An acid acceptor such 
as triemylamine is generally included in the 

45 reaction mixture to remove the hydrohalic acid 
formed in the reaction. Elevated temperatures 
up to the reflux temperature are generally 
employed to enhance the rate of reaction and 
maintain solubility of the amino alcohol. 

50 Following reaction, the mixture may be worked 
up according to conventional methods to re- 
cover the desired 4 - acyloxyalkyl piperazino- 
alkyl - alpha - halo - (disubstituted)acetate 
ester. 

55 Typical of the compounds which are pro- 
duced in this way are 4 1 - (2 - acetoxyethyl) 
piperazmoethyl dtphenyl chloroacetate, 4 1 - (3- 
acetoxypropyl)piperazinopropyl di - 2-thienyl 
bromoacetate, 4 1 - acetoxyethyl piperazino- 

60 ethyl phenyl 3 - pyridyl chloroacetate and 4 1 - 
(4 - acetoxy bu'tyl)piperazmoethyI diphenyl 
chloroacetate. 

Hydrolysis of these and similar compounds 
within the scope of this invention is readily 



effected with an aqueous mineral add such as 65 
aqueous hydrochloric acid. By hydrolysis these 
acetoxy - haloacetates are converted to 
hydroxyalkyl piperazinoalkyl glycolates such as 
those named previously. 

Acid addition salts are produced by con- 70 
tacting the compounds with a suitable acid 
such as formic acid, citric acid, maleic acid, 
sulfuric acid, hydrochloric add, succinic acid, 
tartaric acid, benzoic acid or fumaric acid. 

Quaternary ammonium salts may be formed 75 
by contacting the compoiunds with a suitable 
alkylating agent such as dimethyl sulfate or an 
alkyl halide such as methyl chloride or ethyl 
bromide. 

The active agents of this invention may be 80 
administered to animals and humans as pure 
compounds. It is advisable, however, to first 
combine one or more of the compounds with a 
suitable pharmaceutical carrier to attain a more 
satisfactory size to dosage relationship. 85 

Pharmaceutical carriers which are liquid or 
solid may be used. The preferred liquid car- 
rier is water. Flavoring materials may be in- 
cluded in the solutions as desired. 

Solid pharmaceutical carriers such as starch, 90 
sugar, and talc may be used to form powders. 
The powders may be used as such for direct 
administration to a patient or, instead, the 
powders may be added to suitable foods and 
liquids, including water, to facilitate adnnnis- 95 
tration. 

The powders may also be used to make 
tablets, or to fill gelatin capsules. Suitable 
lubricants like magnesium stearate > binders 
such as gelatin, and disintegrating agents like 100 
sodium carbonate in combination with citric 
acid may be used to form the tablets. 

Unit dosage forms such as tablets and cap- 
sules may contain any suitable predetermined 
amount of one car more of the active agents 105 
as a non-toxic acid addition salt and may be 
administered one or more at a time at regular 
intervals. Such forms should, however, gener- 
ally contain a concentration of 0.1% to 10.% 
and preferably 1.0%, by weight of the active 110 
agent. 

The daily dosages of the active agents can 
be varied considerably and according to the 
extent of activity to be induced In general, 
from about 5 to 50 mgm. daily is adequate to **5 
achieve marked psychotherapeutic activity in 
humans. Doses of 100—200 mgm. per day 
may also be administered safely and may be 
required in certain mental conditions. Lower 
dosages would generally be employed in ani- 120 
mals smaller than humans. 

The oral route of administration: is advis- 
ably employed for administering the active 
agents of this invention. 

m The following examples show the prepara- 125 
tion of specific compounds with which this 
invention is concerned. 
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Example 1 

4 - Isopropylpiperazinoethyl benzilate and 
its hydrochloride. 

A mixture containing 0.49 mole of methyl 
benzilate, 0.49 mole of 1 - isopropyl - 4 - 
hydroxyethyl piperazine, 325 c.c. n - heptane 
and 1.2 g. of sodium methoxide was remixed 
with stirring with the simultaneous removal 
of methanol as the reaction proceeded. When 
the theoretical amount of methanol had been 
collected, the reaction mixture was diluted with 
additional w-heptane and clarified by filtra- 



tion. A gummy precipitate formed and was 
crystallized in water. The solid was removed 
by filtration, washed with cold v/ater and dried. 15 
The yield of the basic ester was 98.4%. 

The dihydrochloride salt was prepared by 
dissolving 0.33 mole of the basic ester in 500 
c.c. of isopropyl alcohol and adding ethereal 
hydrochloric add to the mixture until the solu- 20 
tion was strongly acid (pH 2 — 3). The product 
precipitated immediately and was isolated by 
filtration m.p. 214° C. dec. (yield 78%). 



Anal. Calcd. for C 23 H 32 C1_.N^0 3 : CI, 15.58; N, 6.15 
Found: Gl, 15.29; N, 6.21 



Example 2 
4 - Methylpiperazinoethyl phenylcyclohexyl- 

glycolate and its dihydrochloride. 
The basic ester was obtained in 81% yield 
by the method described in Example 1 from 

Anal. Calcd. for Q^a^O; : 
Found: 

Example 3 
4 - Methylpiperazinoethyl dicyclohexyl 
glycolate 

The basic ester was obtained by the method 
of Example 1. From 23.8 %. (0.165 mole) of 
4 - methylpiperazinoedianol and 38.2 g. (0.15 
mole) methyl dicyelonexylglycolate there was 
obtained 25 g. (45%) of the basic ester, which 
was a water-insoluble oil. The dihydrochloride 
salt was prepared in anhydrous ether with 
ethereal hydrochloric acid; the salt turned out 
to be a difficultly crystallizable oil. 

Example 4 
1 - Methyl - 4 - piperazinopropyl 4 1 - chloro- 
benzilate and its dihydrochloride 
A mixture consisting of 18.43 s. f0.116 



methyl phenylcyclohexyl glycolate and 4- 
methylpiperazinoemanoi The dihydrochloride 
salt was prepared in methanol, m.p. 232° C. 
(dec), yield 64%. 



Q, 16.37; N, 6.46. 
CI, 16.53; N, 6.41. 

mole) of 4 - methj'lpiperazinopropanol, 32.2 
g. (0.1 16) mole of methyl 4 - chlorobenzilate, 
0.7 g. of sodium methcande and 300 c,c. of 55 
?z-heptane was refluxed until 7.3 cc. of meth- 
anol was collected. The catalyst was filtered 
off, and the filtrate was washed twice with 100 
cc. of water. The organic material was dried 
over potassium carbonate and the solvent dis- 60 
tilled off. Yield, 45 g. (96.3%). 

The base was dissolved in 250 cc, of iso- 
propanol and acidified with ethereal hydro- 
chloric acid. The solid was collected by filtra- 
tion, washed with erher and dried, yield, 39.8 65 
g.(75%),m.p.203°C. 



Anal. Calcd. for C 22 H 2y Cl,N 2 0 3 : N, 5.98; CI, 14.90. 

Found: N, 5.90; CI, 14.85. 

1 \/t i~ 1 , Example 5 0.35 g. of sodium methoxide and 250 cc. of 75 

1 - Methyl - 4 - piperazinopropyl 2 1 -methyl- heptane was refluxed until 4.7 cc. of methanol 

benzilate and its dihydrochloride was collected. The product was isolated as 

A mixture consisting: of 12.4 g. (0.079 mole) described in Example 1; Yield, 27.2 g (91%). 
JiJ ~ methyimperazinopropanol, 20.1 g. The hydrochloride salt was prepared as in 

(0.079 mole) of methyl 2 - methylbenzilate, Example 6, Yield 26 g. (80%) m.p. 210° C. 80 

AnaL Calcd. for QJJ 32 C1 2 N 2 0 3 : N,6.15; CI, 15.57. 

Found: N, 6.21; Q, 15.70. 

, _ _ , , Example 6 mole) of 4 - methylpiperazinoedianol, 0.8 g. 

1 - Methyl - 4 - piperazmoethyl 4 1 - methoxy- of sodium methoxide and 250 cc of heptane 

benzilate and its dihydrochloride was refluxed for five hours and 6 5 cc of 90 

A mixture consisting of 27.3 g. (0.1 mole) methanol were collected. The catalyst was fil- 

of methyl 4 - methoxybenzilate, 14.4 g. (0.1 tered off and the filtrate was washed twice 
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with 100 cc. of water. The organic material solving the base in 300 cc. of ether and acidi- 5 

was dried over potassium carbonate and the fying with ethereal hydrochloric add Yield, 

solvent was chstilled. Yield, 43.15 g. 28.25 g. (61.8°:.) m.p. 204° C. (dec.)'. 
The hydrochloride salt was prepared by dis- 

Anal. CalccL for Co 2 H 30 Cl 2 N a 0 4 : N, 6.12; CI, 15.50. 

Found: N, 5.92; CI, 14.92. 

10 Example 7 tane was refluxed for six hours and 6.2 cc. of 

1 - Methyl - 4 - piperazinoethyl 3 1 - chlero- methanol was collected. The product was iso- 

benzilate and its diliydrochloride lated as described in Example 6; yield 35 4 g 

A mixture consisting of 27.7 g. (0.1 mole) (91%). " 20 

of methyl 3 - cHorobenzilate, 14.4 g. (0.1 The hydrochloride salt was prepared as in 

15 mole) of N - methyl - 4 - piperazmoethanol, Example 6; yield 19 g. (41.3 %) mp 221— 

0.8 of sodium methoxide and 250 cc. of hep- 222° C. (dec.) ' 



Anal. Calcd. for QJH^CljNoOs : N, 6.06; CI, 23.03. 

Found: N, 6.02; CI, 22.90. 



Example 8 
1 - Methyl - 4 - piperazinopropyl 3S4 1 - 
dimethoxy benzilate 
This compound is prepared as described in 
30 Example 6 using methyl 3,4-dimethoxybenzil- 
ate in place of methyl 4 - methoxybenzilate. 

Example 9 
1 - Methyl -.4 - piperazinopropyl 3 1 ,4, 1 ,5 1 - 
trimethoxybenzilate 
35 This compound is prepared as shown in 
Example 6 using methyl 3,4,5 - trimethoxy- 
benzilate in place of methyl 4 - methoxybenz- 
ilate. 

Example 10 
40 1 - Methyl - 4 - piperazinopropyl 3 X ,4V 
methylenedioxybenzilate 
This compound was prepared as shown in 
Example 6 using methyl 3,4 - methylene- 
dioxybenzilate in place of methyl 4 - methoxy- 
45 benzilate. 

Example 11 
4 - Methylpiperazino - 2 1 - propanol 
To 100.2 g. (1.0 mole) of methylpiperazine 
in 1 It. of methanol was added 58.1 g. (1.0 



mole) of propylene oxide dissolved in 100 cc. 50 
dry toluene. The reaction mixture was stirred 
at room temperature for several hours. The 
product was isolated by fractional distillation 
in vacuo, b.p. 60 — 61° C. (0.70 mm.): yield 
108 g. (68%); No 25 1.4701. 55 

Anal. Calcd. for C 8 H a8 N 2 Q: N, 17.70. 

Found: N, 17.70. 

4 - Methylpiperazino -2 — propyl benzilate 
A mixture containing 48.4 g. (0.20 mole) of 
methyl benzilate, 31.6 g. (0.20 mole) of 4- 60 
methylpiperazino-2 1 -propanol, 1.3 g. sodium 
methoxide and 5C0 cc. of n - heptane was 
refluxed with stirring and the methanol formed 
during the reaction was separated. The sodium 
methoxide was removed by filtration and the 65 
filtrate washed twice with water. The solvent 
was removed by distillation and 55 g. (75%) 
of residue obtained which is the basic ester. 

The residue was converted to the diliydro- 
chloride salt in isopropyl alcohol with ethereal 70 
hydrochloric acid, yield 49.5 g. (75%); m.p. 
211— 212° C. * 



AnaL Calcd. for C 22 H a oCl 2 N^0 3 Q, 16.06; N, 6.34 
Found: d, 16.11; N, 6.29. 



75 Example 12 

4 - Methylpiperazino - 2 1 - propyl benzilate 

and its dihydrochloride 
To 53.0 g. (0.20 mole) of diphenylchloro- 
acetyl chloride in 200 cc. of dry benzene was 

80 added 31.6 g. (0.20 mole) 4 - methylpiper- 
azino - 2 1 - propanol in 100 cc. of benzene 
and 20 cc. of triethylamine. The mixture was 
stirred and refluxed for two hours, the tri- 
ethylamine hydrochloride removed by filtration 

85 and the filtrate concentrated. The residual oil 
was taken up with dilute aqueous hydrochloric 
acid and refiuxed for 15 minutes. Any water 
insoluble material was removed by ether ex- 
traction. The aqueous solution was neutralized 



with potassium carbonate, the benzilate ester 90 
extracted with ether and the ether extracts 
dried with potassium carbonate. The ether was 
removed by distillation and the basic ester con- 
verted to the dihydrochloride ester, m.p. 210 — 
211° C. Mixed m.p. with product obtained 95 
from Example 11 was 211—212° C, yield 40 
g- 

Example 13 
4 - Phenylpiperazinoethyl oenzilate and its 

hydrochloride ifjO 
A mixture containing 41.3 g. (0.20 mole) of 
4-phenylpiperazino ethanol, 48 g.. (0.20 mole) 
of methyl benzilate and 0.8 g. of sodium meth- 
oxide in about 500 cc. of rc-heptane was re- 
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fluxed with stirring and the methanol! formed 
during the reaction was separated. The sodium, 
methoxide was removed by filtration and the 
filtrate washed twice with water. The solvent 



9 



was removed by distillation! and 77.5 g. (93%) 
of the basic ester obtained. The monohydro- 
chloride salt melted at 200° C. dec. 



10 



20 



25 



30 



Anal. Calcd. for CzM^CLJX.O* : 
Found: 

Example 14 
4 - Benzylpiperazinoethyl benzilate and its 

dihydrochloride 
This compound was prepared by the method 
described in Example 13. From 29.1 g. (0.13 

Anal. Calcd. for Q 7 H 32 Ci 2 N £ Os : 
Found: 

Example 15 
4 - Cinnamyl piperazinoethyl benzilate 
4 - Cinnamyl piperazinoethanol 
(preliminary preparation) 
To a mixture of 39.06 g. (0.30 mole) of 
hydroxyethyl piperazine > 41.46 g. (0.30 mole) 
of freshly ground anhydrous potassium car- 
bonate and 300 cc of ethanol, there was added 
dropwise with stirring 45.8 g. (0.3O mole) of 
cinnamyl chloride. The mixture was refluxed 
with stirring for 3 hours, the inorganic salts 
separated by filtration and the product collected 
at 165° C. (0.08 mm.); yield 52.5 g. (71%). 



50 



55 



60 



85 



90 



CI, 7.86; N, 6.21. 
CI, 7.88; N, 6.21. 

mole) of 4 - benzylpiperazino ethanol and 15 
24.2 g. (0.10 mole) methyl benzilate, there 
was obtained 18.4 g. (37%) of the dihydro- 
chloride upon acidification of the basic ester 
in ether, m.p. 224 — 225° C. dec. 

Q, 14.08; N, 5.56. 
Ci, 14.16; N, 5.46. 

Anal. Calcd. for C 13 H 22 N 2 D: N, 11.37. 35 
Found: N, 11.26. 

Preparation of 4 - Cinnamyl piperazinoethyl 
benzilate. 

This ester was prepared by the method de- 
scribed in Example 13. From 28.64 g. (0.22 
male) of 4 - cinmmylpiperazinoethanol and 
48.4 g. (0.20 mole) of methyl benzilate, there 
was obtained 49.8 g. (47%) of the compound; 
m.p. 201 — 202° Q Several ^crystallizations 
from isopropyl alcohol raised the m.p. to 215° 
C dec. 



Anal. Calcd. for C 2n H 3i Cl 2 N 2 0 3 : 
Found : 

Example 16 
4 - AllyBpiperazinoethyl phenyl 2 1 - thienyl 
glycolate. 

A mixture of 21.4 g. (0.10 mole) of 4-allyl- 
piperazinoethyichloride, 23.4 g. (0.10 mole) of 
phenyl 2 - thienyl glycolic add and 300 cc. of 
anhydrous isopropyl alcohol was refluxed for 
thirty hours. The isopropyl alcohol was re- 
moved by distillation in vacuo. The oily resi- 
due was dissolved in water and the aqueous 
solution extracted with ether. The aqueous 
layer was neutralized with potassium carbon- 
ate and extracted repeatedly with ether. The 
ether extracts were dried with potassium car- 
bonate and concentrated. The basic ester was 
a high-boiling water-insoluble oik 

Anal. Calcd. for Q> 4 H 31 N 2 0 4 : 
Found: 

Example 18 
4 - Beta - hydroxyethylpiperazinoethyl 
benzilate and its dihydrochloride. 
Fifty-seven gms. (0.11 mc3e) of the com- 
pound of Example 17 was dissolved in 300 
cc. of hot water and 10 g. of activated char- 
coal added. The mixture was stirred at reflux 
temperature for ten minutes, filtered hot 

Anal. Calcd. for C 22 H 3| ,C1 2 N~CV 
Found : 



40 



45 



Q, 13.41; N, 5.29. 
CI, 13.42; N, 5.2L 

Example 17 65 
4 - Beta - acetoxyethylpiperazinoethyl 
diphenyl chloroacetate and its dihydrochloride. 

To 34 g. (0.157 mole) of 4 - beta - acetoxy- 
ethylpiperazinoethano3 in 200 cc. of benzene 
and 15.8 g. of triethylamine was added 41.6 70 
g. (0.157 mole) of alpha - chlorodiphenyl acetyl 
chloride dissolved in 35 cc. of benzene. The 
mixture was stirred and refluxed for 2 hours, 
the triethylamine .HC1 separated by filtration 
and the benzene removed by distillation. The 75 
residue was dissolved in acetone and converted 
to the dihydrochloride salt with ethereal HQ. 
The gummy precipitate was crystallized by 
adding 20 cc. of acetonitrile. The crystalline 
solid was filtered, m.p. 210—213° C. dec. 80 

CI, 20.57; N, 5.41. 
Ci, 19.46; N, 5.<54. 

through a bed of Celite and the filtrate neu- 
tralized with sodium bicarbonate. The gummy 
base was extracted with chloroform and con- 
verted to the dihydrochloride salt by the addi- 
tion of ethereal hydrochloric acid. The gummy 95 
precipitate was crystallized 1 in ether, yield 29 
g., m.p. decomposition at 170° C. 

CI, 15.53; N, 6.12. 
CI, 14.97; N, 6.00. 
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Example 19 
4 - Beta - benzyloxyethylpiperazinpethanol 

(preliminary preparation) 
A mixture of 130 g. (1.0 mole) of 
4 - hydroxyethyipiperazine and 85 g. (0.50 
mole) of beta - benzyloxyethyl chloride in 500 

Anal. Calcd. for C i5 H 2l N 2 0 2 : 
Found: 

4 - Beta - benzyloxyethylpiperazinoethyl 

benzilate and its dihydrochloride. 
A mixture of 29.1 g. (0.11 mole) of beta- 
ben^loxyemylpiperazinoethanol, 24.2 g. (0.10 
mole) methyl benzilate and 0.6 g. of sodium 
methoxide in 250 cc of w-heptane was stirred 
and refluxed until no more methanol distilled 
over. The hot reaction mixture was clarified 

Anal. Calcd. for C 23 H 3C C1 2 N 2 0 4 : 
Found: 



Example 20 
4 - Beta - hydroxyethylpiperazinoethyl 
benzilate dihydrochloride. 
The dihydrochloride salt of Example 19 (30 
g.) was dissolved in aqueous ethanol and sub- 
jected to hydrogenatiort at 60 pounds per 

Anal. Calcd. for C^H^CIoNoC^ : 
Found: 



cc. of toluene was refluxed with stirring for 5 
hours. The reaction mixture was clarified by 
filtration and the filtrate subjected to fractional 
distillation in vacuo. The product was 10 
collected at 157—159° C. (0.10 mm.): yield 
61.5g.;N D 25 1.5319. 

N, 10.58. 
N, 10.47. 

by filtration and the filtrate washed repeatedly 
with? water. The organic phase was dried with 
potassium carbonate, filtered and the filtrate 25 
concentrated; 43 g. (91%) of a yellow oily 
residue remained which was converted to the 
dihydrochloride salt with ethereal HC1 in acet- 
one, m.p. 197—198° C. 

a, 12.97; 5.11. 
a, 13.16; 1ST, 5.23. 

square inch (4.21 kilograms per square centi- 
meter) of H 2 with 1.5 g. (10%) palladium-on- 
charcoal at 40° C. and the product isolated 40 
by removing the catalyst, concentrating the 
filtrate and crystallizing the residue from 
anhydrous ether, m.p. 194 — 195° C. 

a, 15.52; N, 6.12. 
a, 15.84; N, 6.17. 



Example 21 
4 - Beta - benzyloxyethylpiperazinoisopropyl 
phenylcyclohexyl glycolate. 
From 29.1 g. (0.11 mole) of beta - benzyl- 
oxyethylpiperazinoethanol and 24.5 g. (0.10 
mole) of methyl phenylcyclohexyl glycolate 
there was obtained 39 g. (81<%) of the basic 
ester by the procedure described in Example 



55 Example 22 

4 - Beta - hydroxyediylpiperazmoisopropyl 
phenylcyclohexyl glycolate dihydrochloride. 
The basic ester of Example 21 was dissolved 
in aqueous ethanol containing two equivalents 
of hydrochloric acid. The benzyl group was 
cleaved by catalytic hydrogenation as 
described in Example 20. 



60 



65 



70 



Example 23 
4 - Beta - benzyloxyethylpiperazinoethyl 
phenyl 2 1 - thienyl glycolate. 
From 14.6 g. (0.055 mole) of beta-benzyl- 
oxyethylpiperazinoethanol and 12.5 g. (0.05 
mole) of methyl 2 - thienyl phenyl glycolate, 
reacted as in Example 19, there was obtained 
22 g. (92 % ) of the basic ester as an oil. 

Anal. Calcd. for C^H 28 C1 2 N 2 0 3 : 
Found: 



Example 24 
4 - Beta - hydroxyethylpiperazinoethyl 
phenyl 2 1 - thienyl glycolate dihydrochloride. 

Reductive cleavage of 25 g. of the dihydro- 
chloride salt of the base of Example 23 in 75 
150 cc. of 70% aqueous ethanol with 1.0 g. of 
10% palladium-on-charcoal as described in 
Example 20 gave the hydroxyethyl derivative. 

Example 25 
l l _ Methyl - 4 X - piperazinopropyl - 9 - 80 
hydroxyfluorene - 9 - carboxylate and its 
dihydrochloride. 
A mixture consisting of 21.7 g. (0.09 M) of 
methyl - 9 - hydroxyfluorene - 9 - carboxylate, 
14.2 g. (0.09 M) of N - methyl - N 1 - (3- 85 
hydroxypropyl) piperazine, 0.5 g. of sodium 
methoxide and 250 cc. o;f K-heptane was re- 
fluxed for six hours with 5.3 cc. of methanol 
was collected. The catalyst was filtered off, 
and the filtrate was washed twice with 100 cc. 90 
of water. The organic materiad was dried over 
potassium carbonate and the solvent was dis- 
tilled off. Yield 33.1 g. (95%). The base was 
dissolved in 300 cc. acetone and acidified with 
50 cc. of (4N) ethereal hydrochloric acid. The 95 
solid was collected by filtration, washed with 
acetone, and dried at 105° G, yield 32.9 g. 
(82%), m.p. 233—235° C. (dec). The solid 
was recrystallized from methanol yield 21 7 
g. (54.3%), m.p. 237° C. (dec). 100 



N, 6.32; 
N, 6.37; 



Q, 15.90. 
CI, 16.14. 
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Example 26 
l 1 - Methyl - 4 l - piperazinoisopropyl - 9 - 
hydroxyfluorene - 9 - carboxylate and its 
dihydrochloride. 
5 A mixture consisting of 36 g. (0.15 M) of 
methyl 9 - hydroxyfluorene - 9 - carboxylate, 
23.7 g. (0.15 M) of N - methyl - N 1 - 2 - 
hydroxypropyl piperazine* 0.8 g. of sodium 



methoxide and 375 cc. of n - heptane was 
refluxed for eight hours while 8 cc. of methanol 10 
was collected. The product was isolated as 
described in Example 1; yield 47 g. (85.5%). 
The hydrochloride salt was prepared in the 
same manner as in Example 25, yield 16.1 g. 
(24.5%), m.p. 234* C. (dec). 15 



Anal. Calcd. for Q 2 H 2C C1 2 N 2 0 3 : N, 6.37; CI, 16.14. 

Found: N, 6.43; CI, 16.27. 



Example 27 
1S2 1 - Dimethyl - 4 1 - piperazinopropyl - 9- 
20 hydroxyfluorene - 9 - carboxylate. 

This compound is prepared as in Example 
26 by reacting methyl 9 - hydroxyfluorenc-9- 
carboxylate with 1,2 - dimethyl - 4 1 - piper- 
azinopropanol. 
25 Example 28 

l 1 - Phenylisopropylpiperazinopropyl - 9 - 

hydroxyfluorene - 9 - carboxylate. 
This compound is prepared as in Example 
25 by reacting methyl 9 - hydroxyfluorene-9- 
30 carboxylate with 1 - phenylisopropylpiper- 
azinopropanol. 
WHAT WE CLAIM IS : — 
1. A compound of the formula 



fcpC-C-C 



> 



flaHJ 

< 

*3> 



35 and non- toxic acid addition and quaternary 
ammonium salts thereof wherein in each occur- 
rence R, and R 2 is phenyl, lower alkyl phenyl, 
halophenyi, lower alkoxy - phenyl and alkyl- 
ene - dioxyphenyl, thienyl, furyl, pyridyl or 

40 cycloalkyl groups, when R x and R 2 are phenyl 
they may be joined by a carbon to carbon bond 
in the 2^position and when R 2 is furyl, R t 
can be propyl, R 3 , R/, R a " and R 3 '" is hydro- 
gen or a lower alkyl group, R, is a lower alkyl, 

45 aralkyl, aryl, aralkenyi or alkenyl group, or an 
aikoxy- or halo - substituted aralkyl group, A 
is hydroxy or halogen, Y is a lower alkyifene 
group, and when both R t and R 2 are phenyl, 
R 4 and Y are not methyl and ethylene, respec- 

50 tively. 

2. 4 - Isopropylpiperazinoethylbenzilate. 

3. 4 - Methylpiperazinoethyl phenylcyclo- 
hexyl glycolate. 

4. 4 - Methyl - 4 - piperazinoethyl dicyclo- 
55 hexyl glycolate. 

5. 1 - Methyl - 4 - piperazino - propyl 4 1 - 
chlorobenzila.te. 

6. 1 - Methyl - 4 - piperazinopropyl 2 1 - 
methylbenziJate. 

60 7. 1 - Methyl - 4 _ piperazinoethyl 4 1 - 
methoxybenzilate. 

8. 1 - Methyl - 4 - piperazinoethyl 3 1 - 
chlorobenzilate. 



9. 4 - Methylpiperazino - 2 1 - propylbenz- 
ilate. 65 

10. 4 - Lower alkyl piperazino - 2 1 - propyl 
benzilate. 

11. 4 - Phenylpiperazinoethyl benzilate. 

12. 4 - Phenyl lower alkyl piperazino-lower 
alkyl benzilate. 70 

13. 4 - Phenylpiperazino - lower alkyl benz- 
ilate. 

14. 4 - Phenyl lower alkyl piperazinoethyl 
benzilate. 

15. I 1 - Methyl - 4 1 - piperazinopropyl - 75 
9 - hydroxyfluorene - 9 - carboxylate. 

16. I 1 - Methyl - 4 1 - piperazinoisopropyl- 
9 - hydroxyfluorene - 9 - carboxylate. 

17. P,2 X - Dimethylpiperazinopropyl - 9 - 
hydroxyfluorene - 9 - carboxylate. 80 

18. I 1 - Phenylisopropylpiperazinopropyl - 
9 - hydroxyfluorene - 9 - carboxylate. 

19. I 1 - Lower alkyl - 4 1 - piperazino lower 
alkyl - 9 - hydroxyfluorene - 9 - carboxylate. 

20. A member of compounds off the formula 85 



«3» fe» 

R7O— Y'~N \_y'-0-I 

R3 R31 



and acid addition salts thereof, wherein R A is 
a phenyl, thienyl, pyridyl or cyclohexyl group, 
R c is a phenyl, thienyl, furyl, cydohexyl, cyclo- 
pentyl or lower alkyl group, R 3> R 3 '> R 3 " and 90 
R 3 '" is oxygen or a lower alkyl group, R 7 is 
hydrogen, or an acyl or benzyl group, A is 
hydroxy or halogen, and Y 1 and Y 11 are lower 
alkylene groups of at least two carbon each. 

21. 4 - Beta - acetoxyethylpiperazinoethyl 95 
diphenyl chtoroacetate. 

22. 4 - Beta - hydroxyethylpiperazinoethyl 
benzilate. 

23. 4 - Beta - benzyloxyethylpiperazino - 
ethyl benzilate. 100 

24. 4 - Beta - benzyloxyethylpiperazinoiso- 
propyl phenylcyciohexyl glycolate. 

25. 4 - Beta - bcnzyioxyethylpiperazinoethyl 
phenyl 2 - thienyl glycolate. 

26. 4 - Beta - hydroxyethylpiperazinoethyl 105 
phenyl 2 - thienyl glycolate. 

27. The process of preparing a compound 
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erf the formula given in claim 1 which com- 
prises reacting a compound of the formula 



Of 




with a compound of the formula 



HO— Y— N 
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benzyloxy-alkoxyalkyl or benzyloxyalkyl group 
and when the lower alkylester thereof is used 
R/ may be acyloxyaflkyl and may not be 
hydroxyalkyl except that the hydroxy groups 
on the hyioxyalkyl group are esterified' or 
etherified to block it during the reaction and 
subsequently regenerated. 

30. The process which comprises reacting a 
compound of the formula 

R 3 R 3 / 

with a compound of the formula 



R a — O- 



wherein R s is lower alkyl, X is halogen and Z 
is a reactive halogen and if required, including 
the step of hydroiyzing the reaction product to 
form the hydroxy derivative when A is halo- 
gen, 

28. The process of preparing a compound 
of the formula given in claim 1 which com- 
prises reacting a compound Of the formula 



OH O 



Ri — G — G — O] 



H 



with a compound of the formula 



AS 



wherein Z is a reactive halogen. 

29. The process which comprises reacting a 
compound of the formula 



R 3 " 

2— Y— 



with 9 - hydroxyfluorene - 9 - carboxylic acid 
or a lower alkyl ester thereof wherein Z is a 
reactive halogen, and R/ is a lower alkyl., 
aralkyl, hydroxyalkyl, acyloxyalkyl, acyloxy- 
alkoxyalkyl, hydroxyalkoxyalkyl 3 alkoxylalkyl, 



30 



35 




produced ro produce a compound of the for- 40 
mula 



OH 

c— 
I 

Rio 



wherein in each occurrence R 9 is a phenyl, 
thienyl, pyridyl or cyclohexyl group, R 10 is a 
phenyl, tMenyl, furyt, cyclohexyl, cyclopentyl 
or lower alkyl group, R a is a lower alkyl group, 
and catalytically hydrogenating the compound 
and Y 1 and Y 11 are lower alkylene groups of 
at least two carbons each. 

31. The process which comprises reacting a 
compound of the formula 

0— rY 1 * — M N-Y^-OH 
with a compound of the formula 



45 



50 



Z* 



O Z 

I! I 

1 — C — C — ] 



R, 



R 3 



and hydrolyzing the compound formed thereby 
to produce a compound of the formula 



55 



< 



R 3 it R3HI 



R 3 R 3 ' 



\ ?i? H 



920,416 
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wherein, in each occurrence, R 3 , R 3 ' 3 R 3 " y R 3 "' 
are hydrogen or a lower alkyl group, R 5 is a 
phenyl, thienyl, pyridyl or cyclohexyl group, R,. 
is a phenyl, thienyl, furyl, cyclohexyl, cyclo- 
pentyl or lower alkyl group, R E is a lower alkyl 
group, Z and Z 1 are reactive halogens and Y 1 



and Y 11 are lower alkylene groups of at least 
two carbons each. 
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